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IMAGE PROCESSING APPARATUS AND IMAGE PROCESSING METHOD 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an image processing 
apparatus andmethod for compressing/decompressing image 
data, and more particularly to an image processing 
apparatus applicable to a copy machine using a printer 
capable of tone-printing multi-bit image data with 
continuous tones scanned by a scanner, etc. 
Description of the Related Art 

A conventional digital copy machine stores image 
data scanned through a scanner in an image memory , performs 
editing such as rotation and combining to the data, and 
reads the resultant data from the image memory to 
output/print from a printer. For example, with respect 
to an original placed on a scanning surface with its 
longitudinal direct ion parallel to the scanning direct ion, 
in the case where recording paper is fed to the printer 
with its longitudinal direction vertical to the printing 
direction, the machine is capable of flexibly coping with 
such a case while rotating the image data scanned from 
the scanner to suit the recording paper direction. 

Meanwhile, a multi-bit printer has been developed 
which is capable of printing intermediate data as well 
as binary data. The multi-bit printing enables the image 
data that has been represented by 1 bit per pixel to be 
represented by multi-bit data of two or more bits per 
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pixel, and thereby is capable of printing images with 
continuous tones and of improving the image quality. 

When the multi-bit image data is handled, its data 
amount increases to a few times that of the binary image 
data, and therefore requires an image memory with a large 
storage capacity for storing image data, thereby 
increasing the cost. It is possible to suppress the 
memory capacity by compressing the image data to store, 
however, there is a problem that compressed image data 
cannot be edited depending on the compression system. 
For example, since the JPEG coding that is a compressing 
system widely used is of variable-length coding, 
information on pixel positions is not stored and the 
editing is difficult. The editing, therefore, should be 
performed at the former stage of the JPDG coding as 
illustrated in FIG.l, however, even in this scheme, the 
capacity of an editing memory increases and the cost 
increases . Further , sincean editing data amount is large, 
there occurs a disadvantage that a memory accessing speed 
needs to be increased not to decrease the processing speed. 

In the case of a digital copy machine with both the 
copy function and facsimile t ransmiss ion/ recept ion 
function, when a compression system suchastheJPEG system 
is used which is different from the JBIG system that is 
one of the compression systems of facsimile standard, 
the machine needs to be provided with two coding /decoding 
systems, thereby resulting in problems of increased large 



circuit scale and increased cost. 

In order to cope with such problems, such a method 
is considered that performs half-tone processing on the 
multi-bit continuous tone data prior to compression, 
storage and decompression. As illustrated in FIG. 2, 
image data is first subjected to half-tone processing 
to be converted into binary data, and the binary data 
is rotated by block rotation processing using editing 
memory 11 . Then, the data is subjected to the coding (JBIG 
coding) of facsimile standard, and the compressed image 
is stored in image storing memory 12. The compressed 
image is read from image storing memory 12 to be decoded 
(JBIG decoding), the decompressed half-tone data is 
subjected to multi-bit estimating processing to estimate 
multi-bit image data, and the resultant data is output 
as multi-bit continuous tone data. 

However, since the method for performing the 
half-tone processing prior to compression, storage and 
decompression uses a spatial filter with spatial 
frequency characteristics of a low-pass type as means 
for estimating the multi-bit image data, there are 
problems that a blurred portion occurs on a decompressed 
image, uneven frequencies caused by the half-tone 
processing are not attenuated sufficiently, and that the 
image quality deteriorates greatly. 



SUMMARY OF THE INVENTION 



It is an object of the present invention to provide 
an image processing apparatus for achieving image coding 
/decoding which enables an image to be restored with 
accuracy and with no image quality deterioration even 
5 when the image is compressed and then edited, which enables 
the suppression of an increase in a required memory 
capacity, and which is suitable for coding and decoding 
of facsimile standard such as JBIG, 
p The image processing apparatus of the present 

i^lO invention transforms orthogonal transform coefficients 
I* into a predetermined number of bits for each spatial 

If! frequency, rearranges quantized data for each spatial 

111 

i frequency to an arrangement with spatial frequency band 

in 

ffl portions, thereby generates bit serial data that the 

ill 

lf\ 15 quantized data of the same spatial frequency band exists 

13 

|4 successively over adjacent blocks, and compresses the 

bit serial data. 

It is thereby possible to suppress an increase in 
a memory capacity required for editing the quantized data, 
20 and the bit serial data that the quantized data of the 
same spatial frequency band exists successively over 
adjacent blocks is suitable for the coding and decoding 
of facsimile standard such as JBIG. 

A first aspect of the present invention is an image 
25 processing apparatus provided with an orthogonal 
transform section that transforms multi-bit image data 
of a predetermined block size into orthogonal transform 



coefficients corresponding to spatial frequencies, a 
quantizing section that transforms the orthogonal 
transform coefficients for each spatial frequency into 
a predetermined number of bits, a banding section that 
rearranges the quantized data for each spatial frequency 
to an arrangement with spatial frequency band portions 
to generate bit serial data that the quantized data of 
the same spatial frequency band exists successively over 
adjacent blocks, and a coding section that compresses 
the bit serial data. 

According to the image processing apparatus 
configured as described above, it is possible to suppress 
an increase in a memory capacity required for editing 
the quantized data, and the bit serial data that the 
quantizied data of the same spatial frequency band exists 
successively over adjacent blocks is suitable for the 
coding and decoding of facsimile standard such as JBIG. 

A second aspect of the present invention provides 
the above-mentioned image processing apparatus with a 
decompressing section that decompress the data compressed 
in the coding section, a frequency component decoding 
section that decodes quantized data of each spatial 
frequency component from decompressed bit serial data 
for each block, an inverse quantizing section that 
performs inverse quantization on the decoded quantized 
data of each spatial frequency component to decompress 
the orthogonal transform coefficients, an inverse 
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orthogonal transform section that restores an original 
block image from the decompressed orthogonal transform 
coefficients , and a block combining section that combines 
the restored block image to generate original multi-bit 
image data. 

According to the above constitution, it is possible 
to edit the compressed image data in a series of processes 
of compression, storage and decompression of multi-bit 
image data, and to output the edited image by restoring 
the compressed image and combining the block images. 

A third aspect of the present invention provides 
the above-mentioned image processing apparatus with a 
half-tone processing section that transforms the 
multi-bit image data into half-tone data, and a function 
selecting section that selects data to be input to the 
coding section from the half-tone data and the bit serial 
data corresponding to a function selecting signal for 
instructing an copy operation or facsimile transmission, 
where when the facsimile transmission is selected, the 
apparatus outputs the coded data to an outside. 

It is thereby possible to select as a function the 
copy operation or facsimile transmission when the coding 
section is used as a facsimile coder. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects and features of the 
invention will appear more fully hereinafter from a 
consideration of the following description taken in 



connection with the accompanying drawing wherein one 
example is illustrated by way of example, in which; 

FIG.l is a block diagram of a conventional example 
of processing editing before performing JPEG coding; 

FIG. 2 is a block diagram of a conventional example 
of performing JBIG coding after performing half-tone 
processing ; 

FIG. 3 is a block diagram of an image processing 
apparatus according to a first embodiment; 

FIG. 4 is a primary pattern diagram for use in HAAR. 
trans form; 

FIG. 5 is a diagram illustrating HAAR transform 
coefficients rearranged in the order of frequency; 

FIG. 6 is a conceptual diagram of quantization 
processing in the first embodiment of the present 
invention ; 

FIG. 7 is a bit map pattern diagram obtained after 
frequency banding processing in the first embodiment; 

FIG. 8 is a bit map pattern diagram obtained by 
actually performing the frequency banding processing on 
a sample; 

FIG. 9 is a conceptual diagram of inverse 
quantization processing in the first embodiment; 

FIG. 10 is a block diagram of an image processing 
apparatus according to a second embodiment; 

FIG. 11 is a conceptual diagram of block rotation 
editing processing ; 
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FIG. 12 is a conceptual diagram of image-in-block 
rotation process ing ; 

FIG. 13 is a conceptual diagram of image combining 
editing processing ; 

FIG. 14 is a block diagram of an image processing 
apparatus according to a third embodiment; 

FIG. 15 is a block diagram of an image processing 
apparatus according to a fourth embodiment; and 

FIG. 16 is a diagram illustrating an entire 
configuration of a multifunctional apparatus. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 
Embodiments of an image processing apparatus 
according to the present invention will be described below 
with reference to accompanying drawings . 
( First embodiment ) 

FIG. 3 is a block diagram of a configuration 
pertaining to a series of processes of compression, 
storage and decompression of an image processing 
apparatus according to the first embodiment. In this 
embodiment, the JBIG system of facsimile standard is used 
as a coding/decoding system. 

In the image processing apparatus illustrated in 
FIG. 3, image data is sequentially written in first line 
memory 101. The image data in this embodiment is assumed 
to be multi-bit data having continuous tones with each 



pixel represented by a predetermined number of bits such 
as, for example, but not limited to, 8 bits. Block 
dividing section 102 controls a read address of first 
line memory 101, and outputs block data of a size of 4 
5 X4 pixels for each block to HAAR transform section 103. 
HAAR transform section 103 performs HAAR transform that 
is one of orthogonal transforms on the block data of 4 
X4 pixels to obtain HAAR coefficients. 
P FIG. 4 is an example of a primary pattern for use 

10 in the HAAR transform. The HAAR transform is processing 

*B 

for transforming 4X4 items of image data (Dxy) into 4 
^ X 4 HAAR coefficients ( HAmn ). Usingapos it ion of an input 

!fl 

* image (x,y) and a primary pattern (Pmnxy) determined by 

.13 

IP a primary vector number (m,n) of the HAAR coefficient, 

IU 

tTJ 15 the following calculation is performed: 

P 
!+ 

3 3 

HAmn = ]T J^Pmnxy x Dxy ( m =0,1,2, 3 n = 0, 1,2. 3) 

x=0 y=0 

FIG. 5 is a diagram illustrating HAAR coefficients 
20 obtained by the HAAR transform. The HAAR coefficient 
[HA00] at a lower left portion is a DC component, and 
the coefficients are arranged so that the frequency is 
increased in the diagonal direction from [ HA0 0 ] to [ HA3 3 ] . 
In this embodiment, each HAAR coefficient (HAmn) is 
25 represented by 8 bits. The HAAR coefficient (HAmn) 
calculated in HAAR transform section 103 is input to 
quantizing section 104. 
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Quantizing section 104 quantizes the HAAR 
coefficient of 8 bits using the number of quantization 
bits determined corresponding to a frequency component 
and position on a 4X4 matrix. FIG. 6 illustrates a 
specific example of the quantization processing. As 
illustrated in FIG. 6, in the assignment of the number 
of quantization bits , aDC component is assigned the number 
of bits (8 in this embodiment) needed to represent 
continuous tones, while in AC components, the larger 
number of bits is assigned as the frequency is decreased. 
It is because generally, quantizing an AC component rough 
in a half-tone tone image does not affect a half-tone 
image quality since a small number of AC components exist 
in the half-tone image, and in a character image, a large 
number of AC components exist on an edge portion of a 
character, however, high-bit accuracy is not required 
unlike the half-tone. Further, since a small number of 
slant components of high frequency exist in a general 
image andtheeffectof such components on the image quality 
is small, the number of quantization bits is set to 0 
in this embodiment. 

Block data generating section 105 receives the 
quantized data quantized as described above from 
quantizing section 104. The section 105 generates block 
data ( E ) of total 3 2 bits , namely , 8 bits for DC components 
(QD), 8 bits for AC low frequency components (QB) and 
16 bits for AC high frequency components (QA) . The block 
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data (E) is written in second line memory 107 by frequency 
banding section 106. 

As described above, the image data is subjected to 
the HAAR transform to obtain HAAR coefficients, and the 
coefficients are quantized to be transformed into 
quantized coefficients, whereby , the image data of a block 
with 16X8 bits is compressed into data (quantized 
coefficient) of 32 bits. Since the compression 
processing until this stage is of fixed-length coding, 
it is possible to compress the compressed data even with 
the editing such as rotation processed thereon, and to 
suppress an amount of a memory for the editing to small 
suitable for an amount of compressed data. 

FIG. 7 is a diagram illustrating a data arrangement 
of quantized data written in second line memory 107 . With 
the arrangement such that quantized data of a block is 
sorted into frequency band portions, i.e., CD component 
(QD) band portion, AC low frequency component (QB) band 
port ion and AC high frequency component (QA) band portion, 
bit serial data of each frequency component is written 
in second line memory 107. By reading addresses 
successive in the main scanning direction (horizontal 
direction) in the arrangement diagram illustrated in 
FIG. 7, it is possible to output the data of the same 
frequency band over adjacent blocks as a bit serial 
sequence . 

When frequency banding section 106 reads the data 
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of the same frequency band over adjacent blocks as a bit 
serial sequence , the section 106 codes the AC band portions 
so that 0 of each AC component data corresponds to a white 
dot on a bit map, while making a pattern of the DC band 
portion so that DC component data of a white state in 
FF (hex) corresponds to white 8 dots. 

FIG. 8 illustrates actual bit map data obtained by 
subjecting quantized coefficients of a half-tone image 
to the frequency banding. A column divided by broken line 
corresponds to a block. Black images appear irregularly 
in the DC band, less block images appear in the AC low 
frequency band, and a white portion is almost left in 
the AC high frequency band. It is because less high 
frequency components exist in a half-tone image and in 
the background portion of a character. Further, in a 
character original, AC components are not generated in 
the background portion, and a white portion (255 level 
in 8-bit input) forms a white-dot-successive image in 
both the DC band and AC band. 

In a general image, white dots appear frequently 
in the shape of a band or a block. Since the JBIG coding 
increases the compression efficiency as the number of 
success ive dots of white or black is large in two dimens ion , 
the binary image pattern as illustrated in FIG. 8 where 
white dots appear frequently in the shape of a band or 
a block is considered to be an image enabling the most 
increased compression efficiency in the JBIG coding. 
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Thus, in the present invention, the first-stage 
compression processing provides the compression enabling 
the editing, while generating a bit map pattern enabling 
the most increased compression efficiency in the JBIG 
5 coding that is executed in second-stage compression. 

The binary image data with bit serial sequences is 
read from second line memory 107, JBIG coding section 
108 codes the data by the JBIG system of facsimile standard , 
P and the coded data is stored in image storing memory 109 

'9 10 for eachpage. The page data compressed by the JBIG coding 
^ is subjected to page rearrangement, electronic filing, 

'J* etc. on image storing memory 109. 

f J1 

* The compressed page data is read from image storing 

O 

jjjj memory 109, is subjected to the JBIG decoding in JBIG 

\P 15 decoding section, and thereby is restored to bit map data . 
H Block data restoring section 112 writes the data in third 

line memory 111. The section 112 controls a write address 
so that the bit map pattern arrangement illustrated in 
FIG. 7 is restored. 
20 When restored data corresponding to four lines is 

written in third line memory 111, frequency component 
decoding section 113 reads out data of a block comprised 
of 32 bits, for each block of 8X4 bits enclosed by solid 
line in FIG. 7 to decode the DC components (DD) of 8 bits, 
25 AC low frequency components (DB) of 8 bits and AC high 
frequency components (DA) of 16 bits. The DC components 
(DD), AC low frequency components (DB) and AC high 
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frequency components (DA) decoded in frequency component 



decoding section 113 are input to inverse quantizing 



section 114 for each block. 



FIG. 9 is a conceptual diagram of inverse 



5 quantization executed in inverse quantizing section 114. 



As illustrated in FIG. 9, inverse quantizing section 114 



transforms the quantized coefficient into 8 bits by simple 



proportion calculation according to the number of 
P quantization bits determined corresponding to the 

*9 10 frequency and a position condition in the same way as 

P 

N in quant izat ion , to decompres s t he HAAR coef f ic ient . The 
I* 

P decompressed HAAR coefficient is provided to inverse HAAR 
IJ1 

* transform section 115. 
Q 

Inverse HAAR transform section 115 subjects the 

iy 

IP 15 decompressed HAAR coefficient (HBmn) to the inverse HAAR 

N transform using a primary pattern, and thereby transforms 



into image data. Specifically, the transform is such 



processing that transforms 4X4 HAAR coefficients (HBmn) 



into 4X4 items of image data ( Rxy ) , and is performed by 
20 calculating the following equation using a primary vector 



number (m,n) of an input HAAR coefficient, output image 



data position (x,y) and primary pattern (Pmnxy). 



R xy=Z Z Pmnxy x HAmn (x=0, 1,2,3 y=0. 1 , 2, 3) 
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The image data (Rxy) obtained by the inverse HAAR 



transform is written in fourth line memory 116 for each 
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block by combining section 117. The image data is read 
from fourth line memory 116 for each line, and thereby 
restored image data is output. 

As described above, according to the present 
5 invention, the first-stage data compression by the 
fixed-length coding is achieved by performing the HAAR 
trans form on image data for each block and quantizing 
the HAAR coefficient, whereby performing image editing 
O on thus compressed data enables the suppression of an 

W 10 editing memory capacity. Further, the quantized 
coefficients (DC components (8 bits), AC low frequency 
iri components (8 bits) and AC high frequency components (16 

in 

s bits) obtained by quantizing the HAAR transform 

111 coefficients are arranged for each frequency (in the form 

m 

(If 15 of a band) in their bit serial states, and the bit map 
li data composed of the bit serial data in the form of a 

band is subjected to JBIG coding that is the second-stage 
compression, whereby it is possible to achieve a higher 
compression rate than a case of compressing bit map data 
20 without the band form. 



( Second embodiment ) 

An image processing apparatus according to the 
second embodiment of the present invention will be 



described next. The image processing apparatus of this 
25 embodiment is an example enabling image data to be rotated 
every 90 degrees at a stage where the HAAR coefficients 
are quantized and then the block data is generated. 



• 
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FIG. 10 is a block diagram of a configuration 
pertaining to a series of processes of compression, 
storage and decompression of an image processing 
apparatus according to this embodiment . In addition , the 
5 same functional sections as in the image processing 
apparatus of the first embodiment are assigned the same 
reference numerals as in the first embodiment. 

The processing in this embodiment is the same as in 
S3 that of the first embodiment until multi-bit continuous 

10 10 tone image written in first line memory 101 is subjected 

N to the HAAR transform, the HAAR coefficients are quantized, 

H 

lp and thereby block data (E) is generated. In this 

m 

s embodiment, the block data (E) is written in page memory 

ill 202 by block rotation editing processing section 201 for 

ft 

i|l 15 each block for one address. This page memory 202 is 

E-JS 

|5 equivalent to an editing memory. Block rotation editing 

processing section 201 reads out the block data from page 
memory 202 at a rotation position address according to 
rotation control data indicative of an image rotation 

20 direction and rotation amount . In addition, the rotation 
control data may include only rotation direction 
information if the rotation amount is fixed, may include 
only a rotation amount if the rotation direction is fixed, 
or may include only an instruction on whether rotation 

25 control is performed if the rotation amount and rotation 
direction are fixed. 

FIG. 11 is a conceptual diagram of the block rotation 
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editing processing by block rotation editing processing 
section 201. As illustrated in FIG. 11, the arrangement 
of the block data (E) written in page memory 202 is not 
rotated, however, the block data (E) is read out in such 
a manner that the arrangement is rotated 90° 
counterclockwise by controlling the read address 
(rotation position address). 

Thus, even when image data of 16X8 bits is input, 
it is possible to edit the image data (block data (E)) 
of compressed state of 32 bits, whereby it is possible 
to suppress the capacity of page memory 202 that is an 
editing memory to one-fourth of the conventional case 
in this example. 

The block data (E) edited by block rotation editing 
processing section 201 is written in second line memory 
107 in its frequency band state as illustrated in FIG. 7 
by frequency banding section 108. The data of the same 
frequency band over adjacent blocks is output as a bit 
serial data sequence and is subjected to the JBIG coding. 

Meanwhile, the coded data stored in image storing 
memory 109 is JBIG-decoded , and is restored by block data 
restoring section 112 to be block data. FIG. 12 
illustrates restored block data. As illustrated in 
FIG. 12, the direction of an image in the block is not 
rotated. After frequency components of the restored 
block data are restored, the restored data is subjected 
to inverse quantization and then inverse HAAR transform. 



# • 
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At the restoring process, the processing up to this point 
is the same as in the first embodiment. 

In this embodiment, 4X4 items of image data (Rxy) 
restored by the inverse HAAR transform is written in fourth 
5 line memory 116 by block combining rotating section 203 . 
As illustrated in FIG. 12, block combining rotating 
section 203 reads an image in the block from a rotation 
position address according to the rotation control data 

0 from fourth line memory 116 while rotating the image in 
IS 10 the block 90° counterclockwise. Thereby, as illustrated 
M in FIG. 12, both the entire page and images in blocks are 

IF* output as images rotated 90° counterclockwise. 

Ill 

1 Thus, according to this embodiment, since the 

P 

sp rotation editing is performed to block data (E) obtained 

m 

in 15 by quantizing and compressing transform coefficients 

o 

|4 obtained by subjecting multi-bit image data to orthogonal 

transform, the capacity of page memory 202 for rotation 
editing becomes the number of processed pixels X 2 bits, 
whereby it is possible to suppress the memory capacity 
20 to one-fourth the conventional capacity (the number of 
processed pixels X 8 bits ) . 

Further, the block arrangement in a page is rotated 
by controlling the read address in page memory 202 at 
the compression process, an image in a block is rotated 
25 in the same direction as the page rotation direction at 
the restoring process, and thereby the image of the page 
is rotated, whereby it is possible to reduce the 
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compression time. 

In addition, in the second embodiment the rotation 
is explained as an example of the editing processing, 
however, it may be possible to provide editing functions 
5 other than the rotation. For example, it may be possible 
to perform image combining processing for combining two 
images on page memory 202 as illustrated in FIG. 13 . Also 
in this case, since the data amount per block is compressed 
to one-fourth, the capacity of page memory 202 can be 
10 reduced largely. 

( Third embodiment ) 

An image processing apparatus according to the third 
embodiment of the present invention will be described 
next. This embodiment explains an example of providing 

15 the image processing apparatus of the second embodiment 
with an editing function for changing a rotation direction 
for each page. 

FIG. 14 is a block diagram of a configuration 
pertaining to a series of processes of compression, 

20 storage and decompression of an image processing 
apparatus according to this embodiment . In addition , the 
same functional sections as in the image processing 
apparatus of the first and second embodiments are assigned 
the same reference numerals as in the first and second 

25 embodiments. 

The processing in this embodiment is the same as in 
that of the first embodiment until multi-bit continuous 
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tone image written in first line memory 101 is subjected 
to the HAAR transform, the HAAR coefficients are quantized 
to generate block data (E), and the block data is sorted 
into frequency band portions. In this embodiment, after 
the bit map data (BT) is generated, rotation information 
is added to a header of the bit map data (BT) according 
to image rotation control data. 

Block rotation editing processing section 201 
receives the rotation control data for rotation editing 
for each page from a CPU, and rotates the block data in 
the direction instructed for each page to read. 

Meanwhile, rotation information header adding 
section 301 receives rotation information indicative of 
the rotation direction provided in block rotation editing 
processing section 201 for eachpage, and adds the rotation 
information of a corresponding page to a header of the 
bit map dataofthepage provided with the rot at ion editing. 

Thereby, even when the contents of the rotation 
editing is changed for each page in block rotation editing 
processing section 201 based on the instruction from the 
CPU, since the contents of the rotation editing are added 
to the bit map data of each page, it is possible to judge 
the rotation direction for each page at the restoring 
process . 

Meanwhile, when the coded data stored in image 
storing memory 109 is JBIG-decoded , rotation information 
header detecting section 302 detects the rotation 
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information added to the header of the decoded bit map 
data to output to block combining rotating section 203 
provided at a latter stage of the processing. When block 
combining rotating section 203 reads out the image data 
5 from fourth line memory 116 to rotate, the section 203 
controls the processing for reading out the data to rotate 
using the rotation information on a corresponding block. 
In other words, the section 203 is capable of detecting, 
13 as the rotation direction of an image in a block, the 

W 10 rotation direction of a page to which the block belongs 
p at the compression process, and based on the detected 

ill rotation direction, rotates the image in the block in 

m 

? the same direction as the rotation direction of the page 

n 
W 

in at the compression process. 

IV 

Ip 15 Thus, according to this embodiment, rotation 

(**■ information indicative of a rotation direction is added 

to the bit map data for each page at the compression process, 
and the rotation information is extracted from the header 
of the bit map data at the restoring process to control 
20 the rotation direction of an image in a block for each 
page, whereby even when the rotation direction is 
different for each original, it is possible to restore 
the data without separately managing the rotation 
direction of each original. 
25 (Fourth embodiment) 

An image processing apparatus according to the 
fourth embodiment of the present invention will be 
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described next. This embodiment explains an example of 
enabling JBIG coding section 108 in the image processing 
apparatus of the first embodiment to be used in both the 
copy processing explained in the first embodiment and 
facsimile processing . 

FIG. 15 is a block diagram of a configuration 
pertaining to a series of processes (compression, storage 
and decompression) for a copy processing sequence and 
to half-tone processing for a facsimile processing 
sequence of an image processing apparatus according to 
this embodiment. In addition, the same functional 
sections as in the image processing apparatus of the first 
embodiment are assigned the same reference numerals as 
in the first embodiment. 

In this embodiment, selector 401 for selecting the 
copy processing or facsimile processing as a selected 
function is provided between the frequency banding 
section and JBIG coding section 108. Selector 401 
receives its inputs half-tone data output from half-tone 
processing section 402 and bit map data output from 
frequency banding section 106, while selecting either 
half-tone data (HT) or bit map data (BT) according to 
a function selecting signal provided from theCPUtooutput. 
Half-tone processing section 402 is provided in parallel 
to the compression process of the copy sequence, receives 
as its input multi-bit image data with continuous tones, 
performs the half-tone processing on the multi-bit image 
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data, and outputs the half-tone data (HT) to selector 
401. In addition, the restoring process is the same as 
in the first embodiment. 

In the image processing apparatus as described above, 
5 when the function selecting signal indicative of 
selecting the facsimile processing is input to selector 
401 from the CPU, selector 401 selects the half-tone data 
output from half-tone processing section 402 to input 
Q to JBIG coding section 108, The coded data output from 

IS 10 JBIG coding section 108 is input to image storing memory 
!<* 109, and the stored data is output to be transmitted by 

i* 

P facsimile. when the function selecting signal 

If? 

s indicative of selecting the copy processing is input to 

M 

•ft selector 401 from the CPU, the processing for compression, 

m 

ill 15 storage and restoring is executed in the same way as in 

is 

\& the first embodiment. 

In addition, it may be possible to provide a simple 
binary processing section instead of half-tone processing 
section 402 to perform facsimile transmission. 
20 FIG. 16 is a diagram illustrating the entire 

configuration of a multifunctional apparatus provided 
with an image processing apparatus according to either 
of the first to fourth embodiments. In FIG. 16, "500" 
denotes the image processing apparatus of either of the 
25 first to fourth embodiments , scanner 501 inputs multi-bit 
image data with continuous tones to image processing 
apparatus 500, and printer 502 is a multi-bit printer 
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that prints the multi-bit image data that is compressed, 
stored and then restored in image processing apparatus 
500. When JBIG coding section 108 in image processing 
apparatus 5 0 0 is used as a coder as in the fourth embodiment , 
the compressed date stored in image storing memory 109 
is output from modem 503 to a public network. Image 
processing apparatus 500 receives the rotation control 
data and function selecting signal from CPU 504 through 
an internal bus. 

In addition, as described above, a combination of 
the frequency-band-processing processed bit map data and 
the JBIG coding enables extremely increased compression 
efficiency, however, it may be possible to use other coding 
systems such as, for example, MH and MR, instead of the 
JBIG coding . 

Further, it may be possible to construct an image 
processing apparatus and multifunctional apparatus by 
combining the image processing apparatus of the first 
embodiment and any of the second to fourth embodiments 
as appropriate. 

The present invention is not limited to the above 
described embodiments, and various variations and 
modifications may be possible without departing from the 
scope of the present invention. 

This application is based on the Japanese Patent 
Application No . 2000-205083 filed on July 6, 2000, entire 
content of which is expressly incorporated by reference 
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